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human Id4-shRNA-2: aagagagagagaggaaagaaa.
mRNA and protein analysis
For semi-quantitative RT-PCR, a portion (1 ul) of the RT reaction was used to amplify Id4, EGFR, cyclin E, GFAP, Nestin, Cd133, Notch1, Jagged1, DLL1, PSN1, Hes1, Hes6, Hey1, Hey2, and GAPDH fragments using the corresponding gene-specific primer sets. Real-time RT-PCR was conducted using the iCycler IQ (Bio-Rad) and IQ Supermix with SYBR-Green (Bio-Rad). For Western blot analysis, protein in the extracts (30-100 ug) was incubated with anti-Id4 (H-70, Santa Cruz Biotechnology), 
Subcutaneous and orthotopic implantations for tumorigenicity assay
For the subcutaneous implantation assay, cells (1X10 6 ) were subcutaneously transplanted into nude mice (BALB/c nu/nu). Subcutaneous tumors were grossly visible at the injection sites after 10 days. For the orthotopic implantation assay, different numbers of cells (1X10 3 , 1X10 4 , and 5X10 4 ) were stereotactically injected into the left striata of nude mice (BALB/c nu/nu) (coordinates: anterior-posterior, +2; medial-lateral, +2; dorsal-ventral, -2 mm from the Bregma). All mouse experiments were approved by the animal care committee at the College of Life Science and Biotechnology, Korea University, and were performed in accordance with government and institutional guidelines and regulations.
Luciferase reporter gene activity assay
Notch transcriptional activity in the Ink4a/Arf -/-astrocytes infected with pWGL-Id4-Blast, pWGL-NIC-Blast, and their control couterpart cells was determined by analyzing the relative luciferase acitivities of the pGL3-CSL plasmid using the Dual-Glo
Luciferase Assay System (Promega). Transfection efficiency was normalized with the activity of Renilla luciferase, according to the instructions of the manufacturer (Promega).
Immunofluorescence Jeon et al. 3 Cells fixed with paraformaldehyde were incubated with primary anti-cyclin E, antiNestin (MAB353, Chemicon), anti-GFAP (MP Biomedicals Immuno TM ), anti-Tuj1 (CBL412, Chemicon), anti-mouse Cd133 (prominin-1Ab, MACS), anti-human CD133 (AC133, MACS), anti-Sox2 (H-65, Santa Cruz Biotechnology), anti-Notch1, anti-CD31 (550274, BD), anti-NG2 (AB5320, Chemicon), and anti-Hes1 (AB5702, Chemicon)
antibodies for 12 h at 4°C. Nuclei were then stained with DAPI (1 ug/ml) for 5 min.
Whole sphere colonies were placed into a cryoprotective solution (20% sucrose in phosphate buffer) and sectioned at 10 um. Cryomicrodissected spheres were subject to an immunofluorescence assay using anti-Nestin and anti-Cd133 antibodies. Frozen brain tumor tissue slides (12-16 um) were incubated with the following antibodies: antiNestin, anti-Tuj1, anti-Cd133, anti-CD31, and anti-NG2 antibodies. Fluorescence images were obtained using a confocal laser scanning microscope (LSM5 Pascal, Carl Zeiss).
Tumor microarray and immunohistochemistry
The human GBM samples were collected from patients who had provided standard 
